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FASTENER FOR BLIND HOLE 

BACKGROUND 

0001 1. Field of the Disclosure 
0002 This application relates generally to high-strength 

bolts, and more specifically to high-strength bolts including 
features enabling use with blind holes oriented in one or more 
planes, and which, when applied, visually demonstrate the 
clamping force generated by the bolt. 
0003 2. Description of Related Art 
0004 Currently available high-strength blind fasteners for 
construction and structural applications are generally pro 
vided with a bolt head with a diameter suitable to pass through 
the blind hole and a means of preventing the bolt head from 
passing through the blindhole. These configurations typically 
require some form of sleeve which expands within the hole or 
expands to form a washer on the exterior of the hole. Other 
configurations require a structures and methods which cannot 
be easily applied in multiple planes and other orientations. 
Additionally, many of Such fasteners do not provide visual 
demonstration of the clamping force generated by the fas 
tener. Finally, many Such fasteners do not permit the genera 
tion of a clamping force adequate for structural applications. 
Accordingly, improvements to high-strength blind fasteners, 
and in particular, bolts are desired. 

SUMMARY 

0005. The following presents a simplified summary in 
order to provide a basic understanding of some example 
aspects of the disclosure. This Summary is not an extensive 
overview. Moreover, this summary is not intended to identify 
critical elements of the disclosure nor delineate the scope of 
the disclosure. The sole purpose of the Summary is to present 
Some concepts in simplified form as a prelude to the more 
detailed description which is presented later. 
0006. According to one aspect, the subject application 
involves a tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole. Only one 
side of the substrate hole is functionally accessible by an 
operator. The tension control bolt assembly includes a bolt. 
The bolt includes a distal portion and a proximal headlocated 
at the distal portion. The proximal head includes an outside 
diameter which is lesser than a diameter of the substrate hole. 
The bolt further includes a central shaft attached to the proxi 
mal head. The central shaft includes a central shaft diameter 
and a threaded portion. The bolt further includes a proximal 
portion attached to the central shaft. The proximal portion 
includes one or more engagement Surfaces configured to be 
engaged by an associated application tool. The proximal por 
tion is mechanically separable from the central shaft. The 
tension control bolt assembly also includes a first washer 
having a major diameter and a minor diameter. The major 
diameter is larger than the diameter of the substrate hole, and 
the first washer is configured to be passed through the sub 
strate hole. The minor diameter is greater than the central 
shaft diameter and is configured to be located about a portion 
of the central shaft. The first washer defines structure which 
interacts with the associated tool to enable the bolt and the 
first washer to be inserted into the substrate hole having an 
axis oriented in any plane including the vertical. The tension 
control bolt assembly further includes a second washer hav 
ing an exterior diameter larger than the diameter of the Sub 
strate hole. The second washer is configured to be located 
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about a portion of the central shaft. The tension control bolt 
assembly still further includes a nut, wherein the nut includes 
an internal threaded portion configured to engage a portion of 
the threaded portion of the central shaft. 
0007 According to another aspect, the subject application 
involves a tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole. Only one 
side of the substrate hole is functionally accessible by an 
operator. The tension control bolt assembly includes a bolt. 
The bolt includes a distal portion and a proximal headlocated 
at the distal portion. The proximal head includes an outside 
diameter which is lesser than a diameter of the substrate hole. 
The bolt further includes a central shaft attached to the proxi 
mal head. The central shaft includes a central shaft diameter 
and a threaded portion. The bolt further includes a proximal 
portion attached to the central shaft. The proximal portion 
includes one or more engagement Surfaces configured to be 
engaged by an associated application tool. The proximal por 
tion is mechanically separable from the central shaft. The 
tension control bolt assembly also includes a first washer 
having a major diameter and a minor diameter. The major 
diameter is larger than the diameter of the substrate hole, and 
the first washer is configured to be passed through the sub 
strate hole. The minor diameter is greater than the central 
shaft diameter and is configured to be located about a portion 
of the central shaft. The tension control bolt assembly further 
includes a second washer having an exterior diameter larger 
than the diameter of the substrate hole. The second washer is 
configured to be located about a portion of the central shaft. 
The tension control bolt assembly still further includes a nut, 
wherein the nut includes an internal threaded portion config 
ured to engage a portion of the threaded portion of the central 
shaft. At the completion of tightening the nut onto the central 
shaft to develop a desired tensile force within the bolt, one or 
two complete revolutions of threads are exposed between the 
proximal portion and the threaded portion. 
0008 According to another aspect, the subject application 
involves a tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole. Only one 
side of the substrate hole is functionally accessible by an 
operator. The tension control bolt assembly includes a bolt. 
The bolt includes a distal portion and a proximal headlocated 
at the distal portion. The proximal head includes an outside 
diameter which is lesser than a diameter of the substrate hole. 
The bolt further includes a central shaft attached to the proxi 
mal head. The central shaft includes a central shaft diameter 
and a threaded portion. The bolt further includes a proximal 
portion attached to the central shaft. The proximal portion 
includes one or more engagement Surfaces configured to be 
engaged by an associated application tool. The proximal por 
tion is mechanically separable from the central shaft. The 
tension control bolt assembly also includes a first washer 
having a major diameter and a minor diameter. The major 
diameter is larger than the diameter of the substrate hole, and 
the first washer is configured to be passed through the sub 
strate hole. The minor diameter is greater than the central 
shaft diameter and is configured to be located about a portion 
of the central shaft. The tension control bolt assembly further 
includes a second washer having an exterior diameter larger 
than the diameter of the substrate hole. The second washer is 
configured to be located about a portion of the central shaft. 
The tension control bolt assembly still further includes a nut, 
wherein the nut includes an internal threaded portion config 
ured to engage a portion of the threaded portion of the central 
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shaft. At least one of the proximal head and the first washer 
define a serrated surface, the serrated surface is configured to 
limit rotational motion of the bolt during a fastening opera 
t1On. 

0009. According to another aspect, the subject application 
involves a tension control bolt assembly for securing two or 
more substrates together through a substrate hole. Only one 
side of the substrate hole is functionally accessible by an 
operator. The tension control bolt assembly includes a bolt. 
The bolt includes a distal portion and a proximal head located 
at the distal portion. The proximal head includes an outside 
diameter which is lesser than a diameter of the substrate hole. 
The bolt further includes a central shaft attached to the proxi 
mal head. The central shaft includes a central shaft diameter 
and a threaded portion. The bolt further includes a proximal 
portion attached to the central shaft. The proximal portion 
includes one or more engagement surfaces configured to be 
engaged by an associated application tool. The proximal por 
tion is mechanically separable from the central shaft. The 
tension control bolt assembly also includes a first washer 
having a major diameter and a minor diameter. The major 
diameter is larger than the diameter of the substrate hole. The 
minor diameter is greater than the central shaft diameter and 
is configured to be located about a portion of the central shaft. 
The tension control bolt assembly further includes a second 
washer having an exterior diameter larger than the diameter of 
the substrate hole. The second washer is configured to be 
located about a portion of the central shaft. The tension con 
trol bolt assembly still further includes a nut, wherein the nut 
includes an internal threaded portion configured to engage a 
portion of the threaded portion of the central shaft. The proxi 
mal head and the first washer each define an opposing, coop 
erating. Serrated surface, the serrated surfaces are configured 
to limit rotational motion of the bolt during a fastening opera 
t1On. 

10010. According to another aspect, the subject application 
involves a tension control bolt assembly for securing two or 
more substrates together through a substrate hole. Only one 
side of the substrate hole is functionally accessible by an 
operator. The tension control bolt assembly includes a bolt. 
The bolt includes a distal portion and a proximal head located 
at the distal portion. The proximal head includes an outside 
diameter which is lesser than a diameter of the substrate hole. 
The bolt further includes a central shaft attached to the proxi 
mal head. The central shaft includes a central shaft diameter 
and a threaded portion. The bolt further includes a proximal 
portion attached to the central shaft. The proximal portion 
includes one or more engagement surfaces configured to be 
engaged by an associated application tool. The proximal por 
tion is mechanically separable from the central shaft. The 
tension control bolt assembly also includes a sleeve located 
on the central shaft and comprising a cylindrical portion of 
which the inner diameter is larger than the outer diameter of 
the central shaft, the outer diameter is less than the diameter 
of the substrate hole, and the length is less than the distance 
between the first washer and the second washer when 
installed in the substrate hole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. The foregoing and other aspects of the present dis 
closure will become apparent to those skilled in the art to 
which the present disclosure relates upon reading the follow 
ing description with reference to the accompanying drawings, 
in which: 
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0012 FIG. 1 is a cross-section view of a tension control 
bolt assembly fastened around two substrates in accordance 
with aspects of the present disclosure; 
0013 FIG. 2 is a perspective view of a bolt used in the 
tension control bolt assembly of FIG. 1; 
I0014 FIG.3A is a detail end view of a proximal portion of 
the bolt of FIG. 2 showing a square engagement surface; 
10015 FIG. 3B is a detail side view of the proximal portion 
of FIG.3A; 
I0016 FIG. 3C is similar to FIG. 3B showing a reduced 
diameter portion between the proximal portion and a central 
shaft; 
I0017 FIG. 4A is a detail end view of a proximal portion of 
the bolt of FIG. 2 showing an octagonal cross-section engage 
ment surface; 
10018 FIG. 4B is a detail side view of the proximal portion 
of FIG. 4A: 
(0019 FIG. 4C is similar to FIG. 4B showing a reduced 
diameter portion between the proximal portion and the cen 
tral shaft; 
0020 FIG. 5A is a detail view of a first washer as used in 
the tension control bolt assembly of FIG. 1; 
0021 FIG. 5B is similar to FIG. 5A showing the first 
washer having a radially serrated top surface; 
0022 FIG. 5C is similar to FIG. 5B showing the first 
washer having two radially serrated surfaces: 
0023 FIG. 5D is similar to FIG. 5A showing the first 
washer having a serrated top surface in a cross hatch pattern; 
0024 FIG. 5E is similar to FIG. 5D showing the first 
washer having a two serrated surfaces in a cross hatch pattern; 
0025 FIG. 5F is similar to FIG. 5A showing the first 
washer having a knurled top surface; 
0026 FIG. 5G is similar to FIG. 5F showing the first 
washer having two knurled surfaces: 
10027 FIG. 6A is similar to FIG. 5A, showing the first 
washer having a flexible membrane connecting separate parts 
of the first washer while in a folded position: 
0028 FIG. 6B is similar to FIG. 6A, showing the first 
washer having a radially serrated top surface; 
0029 FIG. 6C is similar to FIG. 6B showing the first 
washer having two radially serrated surfaces; 
0030 FIG. 6D is similar to FIG. 6A showing the first 
washer having a serrated top surface in a cross hatch pattern; 
0031 FIG. 6E is similar to FIG. 6D showing the first 
washer having a two serrated surfaces in a cross hatch pattern; 
10032 FIG. 6F is similar to FIG. 6A showing the first 
washer having a knurled top surface; 
0033 FIG. 6G is similar to FIG. 6F showing the first 
washer having two knurled surfaces; 
0034 FIG. 7 is a perspective view showing an associated 
application tool placing the tension control bolt of FIG. 1 into 
a substrate hole; 
0035 FIG. 8 is similar to FIG. 1 showing the proximal 
portion removed from the bolt; 
10036 FIG. 9A is a detail view of a proximal head includ 
ing a radially serrated surface adjacent to a central shaft; 
0037 FIG.9B is a detail view of the proximal head and a 
first washer having a radially serrated bottom surface; 
0038 FIG.9C is a detail view of the proximal head and the 

first washer having a radially serrated top surface; and 
0039 FIG.9D is a detail view of the proximal head and the 
first washer having cooperating serrated surfaces: 
0040 FIG. 10A is a detail view of the a second washer as 
used in the tension control bolt assembly of FIG. 1; 
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004.1 FIG. 10B is similar to FIG. 10A showing the second 
washer having a radially serrated top surface; 
0042 FIG. 10C is similar to FIG. 10A showing the second 
washer having a serrated top surface in a cross hatch pattern; 
and 

0043 FIG.10D is similar to FIG. 10A showing the second 
washer having a knurled top surface. 

DETAILED DESCRIPTION 

0044 Example embodiments that incorporate one or more 
aspects of the present disclosure are described and illustrated 
in the drawings. These illustrated examples are not intended 
to be a limitation on the present disclosure. For example, one 
or more aspects of the present disclosure can be utilized in 
other embodiments and even other types of devices. More 
over, certain terminology is used herein for convenience only 
and is not to be taken as a limitation on the present disclosure. 
Still further, in the drawings, the same reference numerals are 
employed for designating the same elements. 
0045 FIG. 1 shows a perspective view of a tension control 
bolt assembly 20 according to at least one aspect of the 
present disclosure. The tension control bolt assembly 20 is 
used for securing two or more Substrates 24, 26 together 
through a substrate hole 28 in instances when only one side of 
the substrate hole 28 is functionally accessible by an operator. 
When the substrate hole 28 is accessible only from one side, 
it may be referred to as a “blind hole.” 
0046. The tension control bolt assembly 20 can be used 
during complex construction fastening systems including, but 
not limited to, joining structural members, joining simple and 
complex structures including, but not limited to, castings, 
forgings, and weldments when there is no access to a rear side 
of a joint. The tension control bolt assembly 20 can be used in 
the construction of structures such as bridges, buildings, wind 
turbines, power transmission structures, and a multitude of 
other applications where high strength, durability, and the 
capability of providing relatively high compressive force 
applied to the Substrates are important factors. As such, Sub 
strates 24, 26 can represent two pieces of structural steel 
secured or bolted together to form a portion of a structural 
frame. Additionally, the use of the tension control bolt assem 
bly 20 of this disclosure provides for a reliable and observable 
demonstration of the required compressive force applied to 
the Substrates generated by application of the tension control 
bolt assembly 20 to the joint it secures. 
0047 Turning to FIG. 2, the tension control bolt assembly 
20 includes a bolt30. The bolt 30 includes a distal portion 34, 
a central shaft 36, and a proximal portion 38. The distal 
portion 34 includes a proximal head 40 having an outside 
diameter44 which is lesser thana diameter 46 of the substrate 
hole 28 (best seen in FIG. 1). This relationship between the 
outside diameter 44 of the proximal head 40 and the diameter 
46 of the substrate hole 28 enables the proximal head 40 to be 
passed through the substrate hole 28. The proximal head 40 
can take any suitable form including, but not limited to the 
standard forms of a buttonhead, a hex head, cap head, internal 
and/or external spline head, etc. 
0048. The central shaft 36 is attached to the proximal head 
40 and includes a central shaft diameter 48 and a threaded 
portion 50. The threaded portion 50 is configured to interact 
with a nut which will be described below. The threads can 
include any suitable thread characteristics Such as pitch and 
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lead including, but not limited to, standard thread forms typi 
cally used in high-strength tension bolt construction applica 
tions. 
0049. The proximal portion 38 of the bolt30 is attached to 
the central shaft 36 and includes one or more engagement 
Surfaces 54 configured to be engaged by an associated appli 
cation tool which will be described below and is best seen in 
FIG. 7. In one example, the engagement Surface 54 can 
include a portion extending longitudinally from the central 
shaft 36. The engagement Surface 54 can include a particular 
cross-section profile including, but not limited to a square 
cross section profile 56, an eight-pointed cross-section profile 
57, and other suitable profiles. These cross-sectional profiles 
56, 57 can interact with various cooperating female cross 
section profiles of an associated tensioning tool element in 
order to prevent rotation of the bolt 30. 
0050. In one example, as shown in FIGS. 3A and 3B, the 
cross-sectional profile 56 can include a square cross-section. 
In another example, as shown in FIGS. 4A and 4B, the cross 
sectional profile 57 can include an eight-pointed cross-sec 
tion. It is to be appreciated that the cross-sectional profiles 56, 
57 are merely examples of cross-sectional profile shapes and 
any Suitable cross-sectional profile shape. Such as octagonal, 
hexagonal, or any other shape can be used. Furthermore, it is 
to be appreciated that the described cross-sectional profiles 
56, 57 (having square and eight-pointed cross-sections) can 
both be held in place by a single cooperating female splined 
profile on the associated tensioning tool having eight points. 
In this way, a single selected tensioning tool element can be 
used in conjunction with tension control bolt assemblies hav 
ing either described selected cooperating cross-sectional pro 
file and perhaps other cooperating cross-sectional profiles. 
0051. As shown in FIGS. 3C and 4C, a segment of the bolt 
30 can define a reduced diameter portion 58 or reduced diam 
eter between the proximal portion 38 and the central shaft36. 
In one example, the reduced diameter portion 58 can be 
annular in shape and configured to correspond to a cooperat 
ing structure attached to or otherwise comprising the associ 
ated application tool. This interaction between the reduced 
diameter portion 58 and the associated application tool will 
be described below. 
0.052 The bolt 30 can beformed using any suitable manu 
facturing method and the bolt can be constructed of any 
material Suitable for high-strength applications such as steel, 
Inconel, stainless steel, or similar materials. 
0053 Returning to FIG. 1, the tension bolt assembly 20 
also includes a first washer 60 having a major diameter 64 and 
a minor diameter 66. The major diameter 64 is larger than the 
diameter 46 of the substrate hole 28 such that the first washer 
60 cannot pass through the substrate hole 28 after the first 
washer 60 has been placed on the rear side of the joint adja 
cent to the proximal head. Additionally, the minor diameter 
66 of the first washer 60 is greater than the diameter 48 (best 
seen in FIG. 2) of the central shaft 36 enabling the first washer 
60 to be located about a portion of the central shaft 36 as the 
central shaft 36 passes through the minor diameter 66 of the 
first washer 60. 
0054 Turning to FIG.5A, the first washer 60 can include 
a ridge 70 proximal to the minor diameter 66 and the ridge 70 
can include a ridge major diameter 74 and a ridge minor 
diameter 76. In one example, the ridge major diameter 74 is 
slightly smaller than the diameter 46 of the substrate hole 28. 
In another example, the ridge minor diameter 76 is slightly 
larger than the diameter 48 of the central shaft 36. The diam 
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eter 48 can be slightly smaller than the ridge minor diameter 
76 enabling the central shaft 36 to pass through the minor 
diameter 76. Furthermore, the ridge major diameter 74 can be 
substantially equal to the outside diameter 44 of the proximal 
head 40. As shown in FIG. 1, the ridge 70 can at least partially 
penetrate the substrate hole 28 which can operate to locate the 
several components of the tension bolt assembly 20 concen 
trically with the axis of the substrate hole 28 such as to assist 
in the operation of applying the compressive force to the 
substrate 24, 26. 
0055. Because the tension bolt assembly 20 is applied to 
blind holes and an operator cannot gain access to the rear side 
of the components to be fastened together, there is a need to 
position the first washer 60 between the substrate 24 and the 
proximal head 40 while not using an operators hand or fin 
gers to do so. When the first washer 60 is located in this 
position, the proximal head 40 is prevented (by physical 
interference) from passing through the substrate hole 28 as 
the tension control bolt assembly 20 joins the substrates 24, 
26. 

0056 To accomplish the objective of locating the first 
washer 60 as described, the first washer 60 can be configured 
to be passed through the substrate hole 28. In the shown 
example of FIG. 6A, the first washer 60 is divided into two 
sections 78, 80 at a diameter of the first washer 60. One side 
of the first washer 60 can include an attachment material 84 
which flexibly connects the divided two sections 78, 80 of the 
first washer 60. The attachment material 84 can include, but is 
not limited to polymers, paper, and flexible metal, each adhe 
sively attached to the thereby connected divided sections 78, 
80. Any suitable method and structure accomplishing the 
flexible attachment of the two sections 78, 80 is contem 
plated. In another example, the two sections 78, 80 can be 
joined by a flexible material (e.g., a polymer) that is embed 
ded into both sections 78, 80 at the parallel surfaces marking 
the dividing line between the sections 78, 80. With this flex 
ible connection, the divided two sections 78, 80 can be folded 
such that the first washer 60 and so configured will pass 
through the substrate hole 28. However, when the two sec 
tions 78, 80 are fully extended, the resultant diameter of the 
first washer 60 is greater than the diameter 46 of the substrate 
hole 28. 

0057 Returning to FIG. 5A, the first washer 60 defines 
structure 86 which interacts with the associated application 
tool to enable the bolt 30 and the first washer 60 to be inserted 
into and through the substrate hole 28 when the axis thereof is 
oriented at any angle. It is to be appreciated that the first 
washer 60 sections 78, 80 tend to resume the fully extended 
position when passing the first washer 60 through a vertical 
substrate hole 28. In order to prevent this, structure such as 
fingers, springs, latches, etc. attached to and/or comprising 
the associated application tool maintain the first washer 60 
and its two sections 78, 80 in a folded position until the first 
washer 60 is passed through the vertical substrate hole 28. 
After the first washer 60 is passed through the vertical sub 
strate hole 28, the structure attached to the associated appli 
cation tool can be moved from the structure 86, enabling the 
two sections 78, 80 to resume or expand into the fully 
extended position so that the tension bolt assembly 20 can be 
tensioned by the rotation of a nut 94 to join the substrates 24, 
26 with the first washer 60 in its operative position. In one 
example, the force of gravity urges the first washer 60 to the 
fully extended position against the Substrate 24. 
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0058. Returning to FIG. 1, the tension bolt assembly 20 
also includes a second washer 88. The second washer 88 has 
an exterior diameter 90 larger than the diameter of the sub 
strate hole 28, preventing passage of the second washer 88 
and any other components mounted outboard of the second 
washer from passing into and/or through the Substrate hole 
28. Additionally, an increased exterior diameter 90 increases 
the contact area of the second washer 88 thereby distributing 
the compressive force generated by the rotation of the nut 94 
to improve the joining of the substrates 24, 26. The second 
washer 88 is configured to be located about a portion of the 
central shaft 36. 

0059 Turning to FIG. 10A, the second washer 88 can 
include a ridge 96 proximal to a central passage 98 and the 
ridge 96 can include a ridge major diameter 100 and a ridge 
minor diameter 104. In one example, the ridge major diameter 
100 is slightly smaller than the diameter 46 of the substrate 
hole 28. In another example, the ridge minor diameter 104 is 
slightly larger than the diameter 48 of the central shaft36. The 
diameter 48 can be slightly smaller than the ridge minor 
diameter 104 enabling the central shaft 36 to pass through the 
minor diameter 104 with relative ease. Furthermore, the ridge 
major diameter 100 can be substantially equal to the outside 
diameter 44 of the proximal head 40. As shown in FIG. 1, the 
ridge 96 can at least partially penetrate the substrate hole 28 
which can operate to locate the several components of the 
tension bolt assembly 20 concentrically with the axis of the 
Substrate hole 28 Such as to assist in the operation of applying 
the compressive force to the substrate 24, 26. 
0060. The tension bolt assembly 20 further includes the 
previously mentioned nut 94 having an internal (or female) 
threaded portion 106 (best seen in FIG. 8) configured to 
engage the external threaded portion 50 of the central shaft 
36. It is to be understood that as the nut 94 is rotated onto the 
threads of the external threaded portion 50, a compressive 
force is generated in the direction of arrows 98, 100 which 
compresses the Substrates 24, 26 together to form a secure 
bond in conjunction with the tension bolt assembly 20. 
0061. As shown in FIG. 7, the associated application tool 
114 can be used to place the components of the tension bolt 
assembly 20 in the proper order and location to fasten the 
substrates 24, 26. The nut 94 can be passed over the distal end 
116 of the associated application tool first, followed by the 
second washer 88. Then, the first washer 60 can be passed 
over the distal end 116 and then folded about a narrowed 
section of the associated application tool 114. As previously 
described, structure Such as a finger, spring, latch, etc. can be 
attached to the associated application tool 114 to maintain the 
first washer 60 and its two sections 78, 80 in a folded position 
until the first washer 60 is passed through the substrate hole 
28. At this reduced cross-section size, the first washer 60 can 
be passed through the substrate hole 28 to be placed between 
the substrate 24 and the proximal head 40. 
0062. At this time, the bolt 30 can be attached to the 
associated application tool 114. As mentioned above, a 
selected female cross-section profile 118 at the distal end 116 
of the associated application tool 114 can at least partially 
surround the selected profile of the proximal portion 38. The 
insertion length, and tolerances of the selected female cross 
section profile 118 and the proximal portion 38 can be 
designed and/or arranged to promote reliable and repeatable 
engagement between the bolt 30 and the associated applica 
tion tool 114 such that the joined pair can be oriented in any 
direction for proper tension bolt assembly 20 application. In 
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other words, the selected female cross-section profile 118 can 
reliably hold the bolt 30 at any required angle during the 
installation procedure without the bolt 30 separating from the 
associated application tool 114. 
0063. In another example, the associated application tool 
114 and/or the selected female cross-section profile 118 can 
include structure to correspond with the reduced diameter 
portion 58 between the proximal portion 38 and the central 
shaft 36. This interaction between the reduced diameter por 
tion 58 and the associated application tool 114 can help hold 
the bolt 30 on the associated application tool 114. 
0064. Then, the associated application tool 114 is placed 
into the substrate hole 28 and places the entire bolt 30 on the 
far (blind) side of the substrate hole 28. The first washer 60 is 
then released by the structure (e.g., a finger, spring, etc.) 
attached to the associated application tool 114 enabling the 
first washer 60 and its two sections 78, 80 to extend into the 
fully operational orientation and cooperate with the substrate 
24 as seen in FIG.1. The operator can then partially retract the 
associated application tool from the substrate hole 28 such 
that threads of the threaded portion 50 are exposed on the 
visible side of the substrate 26. The operator can then (by 
hand) axially move the second washer 88 and the nut 94 and 
begin threading the nut 94 onto the threaded portion 50. The 
operator can then remove the associated application tool 114 
completely from the tension bolt assembly 20 to disengage 
the associated application tool 114 from the bolt 30. 
0065. The operator can then apply a rotational movement 

to the nut 94 to thereby develop a compressive force between 
the Substrates 24, 26. This compressive force generates an 
equal and opposite tensile force in the direction of arrows120, 
124 within the bolt 30. As was noted previously, the materials 
of the tension bolt assembly 20 and the configuration can be 
calculated and selected to enable the tension bolt assembly 20 
to withstand the high tension forces that are often required by 
construction or any other industry standards, which can be in 
the range of thousands to tens of thousands of pounds per 
Square inch. 
0066. It is also to be appreciated that by placing a particu 
lar rotational movement to the nut 94, such movement will 
develop a particular resultant tensile force within the bolt 30. 
AS Such, a designer can, knowing the required compressive 
force to joint two substrates 24, 26, calculate the required 
torque force to apply to the nut 94 to develop the resultant 
tensile force within the bolt 30 which creates an equal and 
opposite compressive force on the Substrates 24, 26. Thus, an 
operator in the field can be informed of the desired rotational 
torque and apply that desired force during the rotation of the 
nut 94 to develop the desired joint characteristics to meet 
construction or any other industry standards. In one example, 
the nut 94 can be applied to the threaded portion 50 with the 
use of a fastening tool (not shown) Such as a torque wrench. 
The torque wrench can be powered with any suitable means 
including manual force, air pressure, battery power, utility 
electricity, etc. 
0067. It is to be appreciated that the various components of 
the tension bolt assembly 20 can be designed and constructed 
such that one or two complete revolutions of threads are 
exposed between the proximal portion 36 and the threaded 
portion 50 when the nut 94 has been applied to the threaded 
portion 50 of the bolt 30 and rotated such as to develop a 
particular desired resultant tensile force within the bolt 30 and 
compressive force between the substrates 24, 26. 
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0068. In one particular example, the fastening tool can 
interact with the tension bolt assembly 20 at two locations. 
For example, the fastening tool can include a female portion 
having an internal perimeter that corresponds with the exte 
rior of the nut 94. The fastening tool can further include a 
selected female cross-section profile having a perimeter that 
corresponds with the exterior of the selected profile 56, 57. In 
this particular example, the fastening tool can apply the 
desired torque as described above to the nut 94 while restrain 
ing the rotation of the selected profile 56, 57 and therefore, the 
bolt 30 to apply the nut 94 to the bolt 30. In another example, 
it is possible to rotate one of the nut 94 and the selected profile 
56, 57 in one direction while rotating the other of the nut 94 
and the selected profile 56, 57 in the opposite direction to 
reduce the time needed to develop the required rotation of the 
nut and the development of the required compressive force on 
the substrates 24, 26. 
0069 Turning to FIG. 8, the proximal portion 38 can be 
mechanically separable from the central shaft 36, and the 
proximal portion 38 is removed from the central shaft 36 
during the fastening operation. For example, the design and 
manufacture of the proximal portion 38 can enable the proxi 
mal portion 38 to consistently and reliably separate at a par 
ticular torque value. This torque value can correspond to a 
predetermined desired tensile force within the bolt 30. Thus, 
as the nut 94 is applied to the bolt 30 and rotated to obtain the 
required compressive force, the proximal portion 38 reaches 
its maximal torsional stress and separates from the bolt 30. 
This separation of the proximal portion 38 can serve multiple 
purposes. First, the tension bolt assembly 20 includes a fail 
safe method of application to a joint. For example, the opera 
tor does not have to determine as to any over-tightening or 
under-tightening the nut 94; the proximal portion 38 consis 
tently and reliably separates at the required torque value. 
Second, the operator, a Supervisor, and/or an inspector can 
readily see which tension bolt assemblies 20 and joints have 
been properly fastened merely by observing which tension 
bolt assemblies 20 lack proximal portions 38. 
0070. In another example, the reduced diameter portion 58 
can be designed and manufactured to separate at a selected 
torque value, which may provide a more re-producible, con 
trolled separation location for the proximal portion38. In this 
instance, as the nut 94 reaches its desired torque value, the 
reduced diameter portion 58 reaches its maximum torsional 
stress allowed by the material and geometry at the reduced 
diameter portion 58 and then separates the proximal portion 
38 from the bolt 30. 
0071 Turning to FIG. 9A, radially serrated edges are 
shown on the proximal head 40. The proximal head 40 can be 
configured to define a radially serrated surface 126. The radi 
ally serrated surface 126 is configured to limit and/or prevent 
rotational motion of the bolt 30 during the fastening operation 
of the tension bolt assembly 20. Limiting and/or preventing 
rotation of the bolt 30 enables the nut 94 (best seen in FIG. 1) 
to be adequately secured to the bolt 30 to develop the desired 
tensile force within the bolt 30 and the compressive force 
between the substrates 24, 26. 
(0072. In another example as shown in FIG.9B, the first 
washer 60 defines a radially serrated surface 128 which con 
tacts an exterior surface 130 of one of the substrates 24, 26. 
The ridges of the radially serrated surface 128 produce suit 
able mechanical interference and/or frictional force to limit 
and/or prevent rotation of the first washer 60 during the fas 
tening operation. Alternatively, the first washer 60 can define 
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a radially serrated surface 134 which contacts the proximal 
head 40 as shown in FIG. 9C. The radially serrated surface 
134 is configured to limit and/or prevent rotational motion of 
the first washer 60 and/or the bolt 30 during the fastening 
operation of the tension bolt assembly 20. 
0073. In another example shown in FIG.9D, the proximal 
head 40 also defines a radially serrated surface 126 as previ 
ously described which contacts the radially serrated surface 
134. Similar to the arrangement described above, the radially 
serrated surface 126 located on the proximal head 40 and the 
serrated surface 134 of the first washer 60 are configured to 
limit and/or prevent rotational motion of the bolt 30 during 
the fastening operation of the tension bolt assembly 20. For 
example, the proximal head 40 and the first washer 60 each 
define an opposing cooperating Serrated Surface 126, 134 
which are configured to limit rotational motion of the bolt 30 
during a fastening operation. As can be seen in FIG. 9D, the 
directionally radial Serrations of the opposing cooperating 
Serrated Surfaces 126, 134 can be arranged in Such a manner 
that the acutely angled Surfaces (or Substantially vertical Sur 
faces) can act against each other in one particular direction of 
rotation while the obtuse angled Surfaces can more easily 
slide past each other in the opposing direction of rotation. 
With this arrangement, the proximal head 40 can more easily 
turn in one direction (e.g., the counter-clockwise direction) 
while being limited or prevented from rotation in the opposite 
direction (e.g., clockwise). 
0074 Turning to FIG. 5B, the first washer 60 is shown 
with the radially serrated surface 128 which contacts the 
surface 130 of one of the substrates 24, 26. FIG.5C shows the 
radially serrated surface 128 and the radially serrated surface 
134 which faces the proximal head 40. Of course, the first 
washer 60 can also define other surface types to lessen and/or 
prevent rotation of the bolt 30 during a fastening operation. 
For example, FIG. 5D shows a cross-hatch serrated surface 
136 which contacts the surface 130 of one of the substrates 24, 
26. FIG.5E shows the cross-hatch serrated surface 136 and a 
cross-hatch serrated surface 138 which faces the proximal 
head 40. Similarly, FIG. 5F shows a knurled surface 140 
which contacts the surface 130 of one of the substrates 24, 26. 
FIG.5G shows the knurled surface 140 and a knurled surface 
144 which faces the surface 130 of one of the substrates 24, 
26. It is to be understood that suitable serration, shaped 
surface, or combination of the described surfaces can be 
included on the first washer 60 to prevent rotation of the bolt 
30 during the tensioning operation. 
0075 Similarly, FIGS. 6B-6G show the first washer 60 in 
apartially folded position and the surfaces 128, 134,136, 138, 
140, 144 corresponding to those shown in FIGS. 5B-5G. 
0076. As shown in FIGS. 10B-10D, the second washer 88 
can include a serrated surface 146, similar to the first washer 
60. The serrated surface 146 is configured to limit and/or 
prevent rotational motion of the second washer 88 during the 
fastening operation of the tension bolt assembly 20. In some 
examples, the second washer 88 can include a radial Serration 
as shown in FIG. 10B, a cross-hatch serrated surface 148 as 
shown in FIG.10C, or a knurled surface 150 as shown in FIG. 
10D. Each of the surfaces 146, 148, 150 contacts the surface 
130 of one of the substrates 24, 26 to limit and/or prevent 
rotation of the second washer 88. Unlike the first washer 60, 
it can be beneficial to maintain a smooth surface 152 opposite 
the serrated surface, as it contacts the nut 94 and it can be 
beneficial to limit the impediments to rotating the nut 94 
during the bolt tensioning operation. 
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(0077 Returning to FIG. 1, the tension bolt assembly 20 
can also include a sleeve 154 located about the central shaft 
36. The sleeve 154 is configured to have an inner diameter 156 
greater than the central shaft diameter 48. The sleeve 154 
includes an outer diameter 158that is lesser than the diameter 
46 of the substrate hole 28. The sleeve 154 also includes a 
length 160 that is lesser than the distance 164 between the 
outer faces of the substrates 24, 26 or, alternatively, lesser 
than the distance 166 between the inner faces of the ridges 70. 
96 (best seen in FIGS. 6A-6G and 10A-10D) of the first 
washer 60 and the second washer 88, respectively. As such, 
the sleeve 154 is not compressed during the bolt tensioning 
operation and thereby operates to concentrically locate the 
several components of the tension bolt assembly 20 with 
respect to the axis of the substrate hole 28. 
0078. The described apparatus can provide advantages 
over other bolts used in construction elements with blind 
holes. For example, the tension bolt assembly as described 
can be used with an associated application tool to position the 
tension bolt assembly through the blind hole and position the 
folding first washer between the proximal head and one of the 
substrates with any blind hole orientation, regardless of the 
angular orientation of the axis of the substrate hole. Other, 
known blind hole bolts require the use of gravity to retain a 
washer in a particular orientation as it is placed through the 
blind hole. In these previously known apparatus, the blind 
bolt cannot be used in blind holes oriented other than near a 
Substrate hole having a horizontal or near horizontal axis 
because gravity would tend to move the folding washer from 
a position enabling passage through the Substrate hole. 
0079 While this disclosure has been written in conjunc 
tion with the specific embodiments described above, it is 
evident that many alternatives, combinations, modifications 
and variations are apparent to those skilled in the art. Accord 
ingly, the described embodiments of this disclosure, as set 
forth above are intended to be illustrative only, and not in a 
limiting sense. Various changes can be made without depart 
ing from the spirit and scope of this disclosure. Combinations 
of the above embodiments and other embodiments will be 
apparent to those of skill in the art upon studying the above 
description and are intended to be embraced therein. There 
fore, the scope of the present disclosure is defined by the 
appended claims, and all devices, processes, and methods that 
come within the meaning of the claims, either literally or by 
equivalence, are intended to be embraced therein. Further 
more, to the extent that the term “includes” is used in either 
the detailed description or the claims, such term is intended to 
be inclusive in a manner similar to the term “comprising as 
“comprising is interpreted when employed as a transitional 
word in a claim. 

What is claimed is: 

1. A tension control bolt assembly for securing two or more 
Substrates together through a substrate hole wherein only one 
side of said substrate hole is functionally accessible by an 
operator comprising: 

a bolt comprising: 
a distal portion; 
a proximal head located at said distal portion, wherein 

said proximal head includes an outside diameter 
which is lesser than a diameter of said substrate hole; 

a central shaft attached to said proximal head, wherein 
said central shaft includes a central shaft diameter and 
a threaded portion; 
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a proximal portion attached to said central shaft, said 
proximal portion includes one or more engagement 
Surfaces configured to be engaged by an associated 
application tool, and said proximal portion is 
mechanically separable from said central shaft; 

a first washer having a major diameter and a minor diam 
eter, said major diameter is larger than the diameter of 
said substrate hole, said first washer is configured to be 
passed through said Substrate hole, said minor diameter 
is greater than said central shaft diameter and is config 
ured to be located about a portion of said central shaft, 
said first washer defines structure which interacts with 
the associated tool to enable said bolt and said first 
washer to be inserted into said Substrate hole having an 
axis which is oriented in any plane including the vertical; 

a second washer having an exterior diameter larger than 
said diameter of said Substrate hole, said second washer 
is configured to be located about a portion of said central 
shaft; and 

a nut, wherein said nut includes an internal threaded por 
tion configured to engage a portion of said threaded 
portion of said central shaft. 

2. The tension control bolt assembly according to claim 1, 
wherein said first washer is divided into two sections. 

3. The tension control bolt assembly according to claim 2, 
wherein said first washer further comprises an attachment 
material, wherein said attachment material flexibly connects 
said two sections of said first washer. 

4. The tension control bolt assembly according to claim 1, 
wherein said first washer further comprises a ridge proximal 
to said minor diameter, said ridge including a ridge major 
diameter and a ridge minor diameter. 

5. The tension control bolt assembly according to claim 4, 
wherein said ridge major diameter is slightly Smaller than the 
diameter of said substrate hole. 

6. The tension control bolt assembly according to claim 4. 
wherein said ridge minor diameter is slightly larger than said 
central shaft diameter. 

7. The tension control bolt assembly according to claim 4, 
wherein said ridge major diameter is Substantially equal to an 
outside diameter of said proximal head. 

8. The tension control bolt assembly according to claim 1, 
further comprising a sleeve located about said central shaft, 
wherein said sleeve is not compressed during a bolt fastening 
operation. 

9. A tension control bolt assembly for securing two or more 
Substrates together through a Substrate hole wherein only one 
side of said substrate hole is functionally accessible by an 
operator comprising: 

a bolt comprising: 
a distal portion; 
a proximal head located at said distal portion, wherein 

said proximal head includes an outside diameter 
which is lesser than a diameter of said substrate hole; 

a central shaft attached to said proximal head, wherein 
said central shaft includes a central shaft diameter and 
a threaded portion; 

a proximal portion attached to said central shaft, said 
proximal portion includes one or more engagement 
Surfaces configured to be engaged by an associated 
application tool, and said proximal portion is 
mechanically separable from said central shaft; 

a first washer having a major diameter and a minor diam 
eter, said major diameter is larger than the diameter of 
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said substrate hole, said first washer is configured to be 
passed through said Substrate hole, said first washer has 
a minor diameter greater than said central shaft diameter 
and is configured to be located about a portion of said 
central shaft; 

a second washer having an exterior diameter larger than 
said diameter of said Substrate hole, said second washer 
is configured to be located about a portion of said central 
shaft; and 

a nut, wherein said nut includes an internal threaded por 
tion configured to engage a portion of said threaded 
portion of said central shaft, 

wherein at the completion of tightening said nut onto said 
central shaft to develop a desired tensile force within 
said bolt, one or two complete revolutions of threads are 
exposed between said proximal portion and said 
threaded portion. 

10. The tension control bolt assembly according to claim 9. 
wherein said proximal portion is removed from said central 
shaft during a bolt fastening operation. 

11. The tension control bolt assembly according to claim 
10, wherein an associated fastening tool engages said proxi 
mal portion and removes said proximal portion from said 
central shaft as said nut reaches a predetermined torque value, 
said predetermined torque value developing a predetermined 
tension value within said bolt. 

12. The tension control bolt assembly according to claim 9. 
wherein said bolt further comprises a reduced diameter por 
tion between said proximal portion and said central shaft. 

13. The tension control bolt assembly according to claim 9. 
wherein said proximal portion includes a spline profile on an 
exterior Surface, said spline profile is configured to engage a 
corresponding spline on the associated application tool. 

14. The tension control bolt assembly according to claim 9. 
further comprising a sleeve located about said central shaft, 
wherein said sleeve is not compressed during a boltfastening 
operation. 

15. A tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole wherein 
only one side of said substrate hole is functionally accessible 
by an operator comprising: 

a bolt comprising: 
a distal portion; 
a proximal head located at said distal portion, wherein 

said proximal head includes an outside diameter 
which is lesser than a diameter of said substrate hole; 

a central shaft attached to said proximal head, wherein 
said central shaft includes a central shaft diameter and 
a threaded portion; 

a proximal portion attached to said central shaft, said 
proximal portion includes one or more engagement 
Surfaces configured to be engaged by an associated 
application tool; 

a first washer having a major diameter and a minor diam 
eter, said major diameter is larger than the diameter of 
said substrate hole, said first washer is configured to be 
passed through said hole, said first washer has a minor 
diameter greater than said central shaft diameter and is 
configured to be located about a portion of said central 
shaft; 

a second washer having an exterior diameter larger than 
said diameter of said hole, said second washer is config 
ured to be located about a portion of said central shaft; 
and 
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a nut, wherein said nut includes an internal threaded por 
tion configured to engage a portion of said threaded 
portion of said central shaft, 

wherein at least one of said proximal head and said first 
washer define a serrated Surface, said serrated Surface is 
configured to limit rotational motion of said bolt during 
a fastening operation. 

16. The tension control bolt assembly according to claim 
15, wherein said first washer defines said serrated surface on 
a portion of said first washer that contacts a Surface of one of 
said two or more Substrates. 

17. The tension control bolt assembly according to claim 
15, wherein said proximal head defines said serrated surface 
on a portion of said proximal head that contacts a Surface of 
said first washer. 

18. The tension control bolt assembly according to claim 
15, wherein said proximal head defines said serrated surface 
on a portion of said proximal head that contacts a Surface of 
said first washer and said first washer defines a cooperating 
Serrated Surface configured to engage said serrated Surface on 
said portion of said proximal head. 

19. The tension control bolt assembly according to claim 
15, further comprising a sleeve located about said central 
shaft, wherein said sleeve is not compressed during a bolt 
fastening operation. 

20. A tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole wherein 
only one side of said substrate hole is functionally accessible 
by an operator comprising: 

a bolt comprising: 
a distal portion; 
a proximal head located at said distal portion, wherein 

said proximal head includes an outside diameter 
which is lesser than a diameter of said substrate hole; 

a central shaft attached to said proximal head, wherein 
said central shaft includes a central shaft diameter and 
a threaded portion; 

a proximal portion attached to said central shaft, said 
proximal portion includes one or more engagement 
Surfaces configured to be engaged by an associated 
application tool, and said proximal portion is 
mechanically separable from said central shaft; 

a first washer having a major diameter and a minor diam 
eter, said major diameter is larger than the diameter of 
said Substrate hole, said minor diameter is greater than 
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said central shaft diameter and is configured to be 
located about a portion of said central shaft; 

a second washer having an exterior diameter larger than 
said diameter of said hole, said second washer is config 
ured to be located about a portion of said central shaft; 
and 

a nut, wherein said nut includes an internal threaded por 
tion configured to engage a portion of said threaded 
portion of said central shaft, 

wherein said proximal head and said first washer each 
define an opposing cooperating serrated Surface, said 
Serrated Surfaces are configured to limit rotational 
motion of said bolt during a fastening operation. 

21. A tension control bolt assembly for securing two or 
more Substrates together through a Substrate hole wherein 
only one side of said substrate hole is functionally accessible 
by an operator comprising: 

a bolt comprising: 
a distal portion; 
a proximal head located at said distal portion, wherein 

said proximal head includes an outside diameter 
which is lesser than a diameter of said substrate hole; 

a central shaft attached to said proximal head, wherein 
said central shaft includes a central shaft diameter and 
a threaded portion; 

a proximal portion attached to said central shaft, said 
proximal portion includes one or more engagement 
Surfaces configured to be engaged by an associated 
application tool, and said proximal portion is 
mechanically separable from said central shaft; 

a first washer, said first washer is located about said central 
shaft; 

a second washer, said washer is located about said central 
shaft; and 

a sleeve, said sleeve is located about said central shaft 
between said first washer and said second washer, said 
sleeve comprises: 
an inner diameter, said inner diameteris greater than said 

central shaft diameter; 
an outer diameter, said outer diameter is less than a 

diameter of said substrate hole; 
a length, said length is less than a distance between said 

first washer and said second washer when said tension 
control bolt assembly is installed in said substrate 
hole. 


